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 : (1)     . 

  (2)   . 

 
1. (A)    . 
  (i)      . 7 

  (ii)     .    . 7 

    


3n2

5n   









2n

1n

n  

 
 (A)    . 
  (i)            . 7 

  (ii)   y = eax cos (bx + c), a  0, b  0, c         
yn = rneax cos (bx + c + n),  a = r cos   b = r sin . 7 

 (B)    . (  ) 4 

  (i)  y = sin 3x   yn = _____ 

  (ii)  
n32

1








x
= _____ 

  (iii)  y = xe2x  yn(0). .  

  (iv)   . 








n

1
. 

  (v)    : 


0n
n3

1  

  (vi)    . 
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2. (A)    . 

  (i)       . 7 

  (ii)    : 7 

   (a)  : lim
x 0

.
sin 2

1

x
x

x






 

   (b) cos x  x    . 

 

 (A)    . 

  (i) ’       . 7 

  (ii)    : 7 

   (a)   : ,)1log(
1

xx
x

x



 x > 0. 

   (b) cos x  





 


2

x    . 

 (B)     . (  ) 4 

  (i)    .  

  (ii)  f(x) = x2 – 2x + 1     ?  

  (iii) ex   .  

  (iv)   . 

  (v)  : lim
x 

 

2

  
x

xsin
. 

  (vi)  : lim
x 0

  
2

sec1

x

x
. 

 

3. (A)    . 

  (i)   :    .  A = (aij)m  n  B = (bij)np  
    (AB)T = BT AT. 7 

  (ii)    A = 










6

i3
   

i32i1

22i1
  A*A     . 7 

 
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 (A)    . 
  (i) n     A  (adj A) = (adj A)  A = det (A)  In,   

  A = 







43

21
  . 7 

  (ii)    :    -    














 







2

1

1

   

6

3

3

   

1

2

2

   

2

1

1

 

-       . 7 
 (B)     . (  ) 3 

  (i) -   .  
  (ii)  /    : A + AT     .   
  (iii)    . 

  (iv)  A = 

















023

540

321

 AT . 

  (v)  AT = A–1,   det (A) = ______ 
 

4. (A)    . 
  (i)   :     . 7 

         A =  
nija    ,    

   (a) 4  A4    . 

   (b) 
1
  A–1    . 

  (ii)  -      
















011

101

110

  . 7 

 
 (A)    . 

  (i)  
















221

131

122

      . 7 

  (ii)         : 
   x + y + z = 2, 2x + 4y + z = 0, 3x + 2y + 9z = 17 7 
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 (B)     . (  ) 3 

  (i) 






 
42

11
   . 

  (ii) 






 
42

11
    . 

  (iii)   = 2   2   A    ,  det(A) = ____. 

  (iv)    .  

  (v) 







 20

31
    . 

____________ 
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CC-3-101 : Mathematics 
(Calculus and Matrix Algebra)s 

 

Time : 2:30 Hours]  [Max. Marks : 70 
 
Instructions  : (1) All the questions are compulsory. 

    (2) Symbols and notations are usual. 

 
1. (A) Write the following : 

  (i) State and prove Leibnitz’s theorem. 7 

  (ii)  Define convergence of a series. Discuss the convergence of the series. 7 

    


3n2

5n
and  










2n

1n

n  

OR 

 (A) Write the following : 
  (i) State and prove Ratio test for convergence of the infinite positive series. 7 

  (ii)  If y = eax cos (bx + c), a  0, b  0, c are constant real numbers, then prove 
that yn = rneax cos (bx + c + n), where a = r cos  and b = r sin . 7 

 (B) Answer following in short : (attempt any four) 4 

  (i) If y = sin 3x then yn = _____ 

  (ii)  
n32

1








x
= _____ 

  (iii) If y = xe2x then find yn(0).  

  (iv) Discuss convergence of sequence 








n

1
. 

  (v) Find the sum of series 


0n
n3

1  

  (vi) Define Alternative series. 
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2. (A) Write the following : 
  (i) State and prove Cauchy’s mean value theorem. 7 

  (ii)  Answer the following : 7 

   (a) Evaluate : lim
x 0

.
sin 2

1

x
x

x






 

   (b) Expand cos x in terms of x. 
OR 

 (A) Write the following : 
  (i) State and prove L’ Hospital’s first rule. 7 

  (ii)  Answer the following : 7 

   (a) Show that ,)1log(
1

xx
x

x



where x > 0. 

   (b) Expand cos x in terms of 





 


2

x . 

 (B) Answer following in Short : (Attempt any four) 4 

  (i) State Roll’s mean value theorem.  

  (ii) When is function f(x) = x2 – 2x + 1 increasing ? 

  (iii) Write expansion of ex. 

  (iv) State Taylor’s theorem. 

  (v) Evaluate : lim
x 

 

2

  
x

xsin
. 

  (vi) Evaluate : lim
x 0

  
2

sec1

x

x
. 

 

3. (A) Write the following : 
  (i) Define Symmetric and Skew-symmetric matrices. If A = (aij)m  n and               

B = (bij)np then prove that (AB)T = BT AT. 7 

  (ii)  Verify A*A is a Hermitian matrix for a matrix A = 










6

i3
   

i32i1

22i1
. 7 

OR 
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 (A) Write the following : 
  (i) For a square matrix A of order n, prove that  

   A  (adj A) = (adj A)  A = det (A)  In, and verify it for A = 







43

21
 . 7 

  (ii)  Define row rank, row reduced echelon form of a matrix, Transform the 

matrix 















 







2

1

1

   

6

3

3

   

1

2

2

   

2

1

1

 into the row reduced echelon form. Also find its 

rank.  7 
 (B) Answer following in short : (Attempt any three) 3 

  (i) Define Skew – Hermitian Matrix.  
  (ii) True or False : A + AT is always Symmetric matrix. 
  (iii) Define inverse of a matrix. 

  (iv) Find AT, where A = 

















023

540

321

. 

  (v) If AT = A–1, then det (A) = ______ 
 

4. (A) Write the following : 
  (i) Define Eigen value and Eigen vector. 7 

   If  is an Eigen value of an invertible matrix A =  
nija , then show that 

   (a) 4 is the Eigen value of A4. 

   (b) 
1
 is the Eigen value of A–1. 

  (ii)  State Cayley-Hamilton theorem. Verify it for matrix 

















011

101

110

. 7 

OR 

 (A) Write the following : 

  (i) Find Eigen values and Eigen vectors of the matrix 

















221

131

122

. 7 

  (ii)  Solve : x + y + z = 2, 2x + 4y + z = 0, 3x + 2y + 9z = 17 using Cramer’s 
rule.  7 
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 (B) Answer following in short : (Attempt any three) 3 

  (i) Find Characteristic equation of matrix 






 
42

11
. 

  (ii) Find Eigen values of matrix 






 
42

11
 . 

  (iii) If  = 2 is the only Eigen value of matrix A of order 2, then det(A) = ____. 
  (iv) Define Inconsistent system.  

  (v) Find Eigen values of matrix 







 20

31
 . 

 

____________ 


